Objective: The aim of the present study was to analyze potential drug interactions and adverse reactions to NSAIDs in elderly users of a private drug distribution service. Method: A prospective, exploratory and descriptive study with a quantitative approach was performed. The elderly users of NSAIDs attended by the service were interviewed and their prescriptions analyzed between May and September, 2014. Analysis of drug interactions was performed through computerized databases. The post-sales analysis of adverse reactions was performed using the Adverse Drug Reaction Probability Scale. Statistical analysis was performed with the Chi-squared and Fisher's Exact tests. Results: The study evaluated 200 elderly persons, among whom women predominated (56.5%). The average age was 65 years ±10. The NSAIDs accounted for 38.7% of prescription drugs used, and included dipyrone (26.9%), nimesulide (22.8%) and ketoprofen (16.3%). A total of 8.5% of such drugs were considered inappropriate medications for the elderly. A total of 104 potential drug interactions were identified, of which 24% were considered highly clinically significant. The NSAIDs with the greatest risk of interactions were ketoprofen 46.2%, ketorolac 14.4%, nimesulide 12.5% and diclofenac 9.6%. In post-sales monitoring 30.5% of the elderly persons reported undesirable symptoms after the use of NSAIDs, with stomach discomfort the most prevalent (17%). Conclusion: The present study confirmed the importance of monitoring the use of NSAIDs among the elderly due to the increased risk of drug interactions and adverse reactions associated with age, concomitant diseases, multi-prescriptions and polypharmacy. The choice of appropriate drugs for the elderly, the reconciliation of all the medications taken by the patient, and effective pharmaceutical care are measures that can contribute to the rational and safe use of NSAIDs.
Analysis of potential drug interactions and adverse reactions to nonsteroidal anti-inflammatory drugs among the elderly

InTRoDuCTIon
The increase in drug consumption among the elderly population is due to the prevalence of chronic diseases, the physiology of aging, the influence of the pharmaceutical industry on prescriptions and the medicalization that is common in the training of health professionals. 1, 2 Brazilian studies of this group of patients indicate a mean drug consumption of two to four drugs per elderly individual. [3] [4] [5] [6] The consequences of polypharmacy have a direct impact on clinical, diagnostic, therapeutic and pharma-economic environments. These factors can be reflected in the patient's quality of life and health-related expenditure. The pharmacokinetics/ pharmacodynamics of drugs and the physiological conditions associated with the aging process (decreased production of gastric juice, slower gastric emptying, lower total water content, higher total adipose tissue content, fewer plasma proteins, decreased kidney irrigation, glomerular filtration and tubular secretion, reduced blood flow and enzyme activity in the liver, among others) may lead to a greater prevalence of adverse reactions to drugs and drug and food interactions. 6 The risk of adverse reactions to drugs (ARDs) is 13% when an individual consumes two drugs, 58% for those who use five drugs and 82% among those who consume seven or more drugs. 7 Approximately 15% of hospital admissions caused by ARDs are the result of drug interactons. 8 The risk of drug interactions is higher among the elderly population due to the prevalence of polytherapy and the number of doctors that assess a single individual. 5 Drug interactions, whether pharmacokinetic or pharmacodynamic, can lead to positive or negative effects, with an enhanced, decreased or null action. They can even cause toxic reactions. Analysis can predict possible drug interactions, although scientific proof depends on dosedependent reactions and clinical signs that are compatible with the pharmacological action, as well as a laboratorial profile. 6, 9 The aim of the present study was to analyze potential drug interactions and adverse reactions to non-steroidal anti-inflammatories (NSAIs) among elderly users of a private drug distribution service.
METHoDS
This was a prospective, exploratory and descriptive study with a quantitative approach. The sample contained individuals aged 60 years or more who had obtained a prescription for at least one NSAI between May and September of 2014.
The patients were interviewed in a private pharmacy in the city of São José do Rio Preto (São Paulo, Brazil) after they had signed a free and informed consent form. In order to ensure the confidentiality of the elderly individuals involved in this research, sequential numerical codes were used for each individual in all stages of the investigation.
A multi-professional health team containing Pharmacy course lecturers who were also students in the Masters and Doctorate programs of the Faculdade de Medicina de São José do Rio Preto (the São José do Rio Preto Medicine School) (FAMERP) collected sociodemographic, clinical and pharmacotherapeutic data using a standardized questionnaire. The interviews were conducted by Pharmacy students from the Centro Universitário de Rio Preto (University Center of Rio Preto) (Unirp), under the supervision of the lecturers who coordinated the project.
The following sociodemographic variables were analyzed: gender; age; marital status; education and place of origin. The clinical data involved the diagnostic assessment of diabetes mellitus and systemic arterial hypertension (SAH). These two illnesses were selected based on their high prevalence among the elderly population. 2, 3, 5 The analysis of NSAI prescriptions included the following: the total number of drugs used by the patients during the week of the study; drug combinations containing NSAIs; and the use of NSAIs found on the list of drugs that are inappropriate for elderly individuals. 3, 10, 11 Acetylsalicylic acid (ASA) was not considered an NSAI when it was prescribed at a daily dose of 100 mg and used as an antiplatelet. Despite their weak anti-inflammatory action (and stronger analgesic and antipyretic action), paracetamol and dipyrone are considered NSAIs due to the fact that they inhibit cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2). These enzymes are involved in the synthesis of prostaglandins, and consequently were included in the analysis of the present study. 12 The analysis of adverse reactions to drugs was performed through post-sales monitoring and telephone contact. Once the NSAI was no longer being used, the adverse drug reaction probability scale was applied to determine the causality of specific reactions. This test was selected as it is simple and practical and has been previously validated. 13, 14 The analysis of drug interactions was conducted in three computerized databases: the Drug Interaction Checker (Medscape); 15 Truven Health Analytics (Micromedex) 16 and the Drug Interaction Checker (Drugs Information Online). 17 The Vade Mecum database was used to analyze interactions related to dipyrone and nimesulide, neither of which are available in the abovementioned databases. 18 Drug interactions were classified according to their intensity: low or non-significant (may alter the patients clinical condition but there is no need to modify the therapeutic strategy); moderate or significant (worsen the clinical condition of the patient and the drug therapy should be analyzed and modified); and severe (potentially severe or fatal affects that may weaken the patient's clinical condition and immediate medical intervention is needed). In cases that involved different classifications of intensity in different databases, the highest level of intensity was adopted.
Descriptive statistical analysis was used to characterize the sociodemographic, clinical and pharmacotherapeutic profile of the participants in the present study. Continuous variables with a normal distribution were presented using mean and standard deviation values. The categorical variables were displayed using numbers and proportions (%), which were assessed using the Chi-squared test or Fisher's exact test. In the 2 x 2 contingency tables, expected values of less than five and small samples can affect the approximation of the distribution of the chi-squared test. In these cases, the Chisquared test was not suitable and was replaced by Fisher's exact test. In all tests, the level of statistical significance was set at p<0.05. BioEstat software (version 5.0) was used for the analysis.
The present study received approval from the Research Ethics Committee of the Centro Universitário de Rio Preto under protocol number CAAE: 30768614.1.0000.5604 and was in accordance with Resolution 466/2012 of the National Health Council. The research was also approved by the management of the pharmacy where the data was collected.
RESuLTS
The sample contained 200 elderly individuals, with 113 (56.5%) women and 87 (43.5%) men. The mean age of the participants was 65±10 years, with a minimum age of 60 years and a maximum age of 96 years. Most of the participants were married (n=162; 81%), followed by divorced (n=21; 10.5%). Concerning their education levels, 33.5% (n=67) of the participants had completed high school and 31.5% (n=63) had not, while 19 (9.5%) had completed a higher education course. Concerning their place of origin, 192 (96%) resided in the urban zone of the municipality of São José do Rio Preto (Sao Paulo). In terms of clinical condition, 47 (23.5%) were being treated for SAH and 19 (9.5%) had type 2 diabetes mellitus. The mean number of drugs per prescription was 3. Among the NSAIs, 69 drugs (23.5%) were prescribed under their generic name. In total, 126 (42.9%) were not on the list of drugs that are standardized in the municipality. Only 26 (13%) patients did not know why the NSAI had been prescribed. The most common reasons for the prescription of NSAIs were: rheumatic problems (21%); throat pain (12%); odontological treatment (12%) and backache (7.5%). Only one prescription prescribed an injectable NSAI containing a combination of dipyrone, adiphenine hydrochloride and promethazine hydrochloride. Three NSAIs belonged to the list of controlled substances, 19 composed of the following associations: (1) paracetamol and codeine; (2) tramadol and paracetamol; and (3) celecoxib in isolation. Seven NSAIs were prescribed in the form of a drug combination (usually dipyrone and paracetamol), with other main active ingredients.
Of the NSAIs prescribed, 8.5% (n=25) were on the list of drugs that are inappropriate for the elderly, including ketoprofen (n=14; 56%), piroxicam (n=6; 24%), meloxicam (n=3; 12%) and naproxen (n=2; 8%).
Of the 200 prescriptions analyzed, 65 (32.5%) contained two drugs and 81 (40.5%) contained three drugs, while other quantities were less common. Potential drug interactions were identified in 89 (44.5%) prescriptions, giving a total of 104 potential drug interactions, which were most common on prescriptions containing either three (n=36) or two (n=22) drugs. This data is displayed in Table 3 . Potential drug interactions were described in 28 (59.6%) of the 47 patients with hypertension ( p=0.1169; chi-squared) and in 56 of the 153 patients without hypertension. Nine (47.4%) patients with type 2 diabetes mellitus exhibited potential drug interactions ( p=0.7752; chisquared), whereas 69 of the 181 participants without diabetes exhibited potential drug interactions. No significant associations were found between these two illnesses and drug interactions.
Concerning the intensity of the 104 potential drug interactions, 24% (n=25) were classified as high or severe, with 40.4% (n=42) classified as moderate and 22.1% (n=23) classified as low. A further 13.5% (n=14) were not classified by the databases used herein. The NSAIs with the greatest risk of drug interactions were ketoprofen (n=48; 46.2%), ketorolac (n=15; 14.4%), nimesulide (n=13; 12.5%) and diclofenac (n=10; 9.6%). Table  4 displays the potential drug interactions with the greatest intensity levels. During post-sales drug monitoring, 61 (30.5%) of the patients reported undesirable symptoms. The most common problems were stomach discomfort, which was reported by 34 (17%) individuals, and nausea, which was mentioned by 11 (5.5%) patients.
The drugs that were most often linked to adverse reactions were nimesulide (n=21) and ketoprofen (n=20). None of the undesirable reactions achieved the classification of a defined adverse reaction, despite the fact that several of them were described on the label of the drug containers (Table 5 ). Of the 61 patients who reported undesirable symptoms, 29 (47.5%) exhibited potential drug interactions. Of the 139 who had no symptoms, 48 (34.5%) exhibited potential drug interactions. No significant differences were found between the presence of interactions and the occurrence of undesirable symptoms ( p=0.1135; chi-squared test).
DISCuSSIon
The significant increase in the elderly population is reflected in the health services through the prevalence of chronic and degenerative diseases such as hypertension, diabetes mellitus, coronary diseases, depression and Alzheimer´s disease, among others. The elderly are continuous drug users, and consequently, they are exposed to certain risks. 1, 3, 11, 20 Drug consumption by females represented 56.5% of the sample studied. Women tend to consume more drugs due to biological reasons, as well as the fact that they are more concerned with health issues and they tend to use health services more frequently. Education is a relevant factor when analyzing healthcare. A low level of education can lead to difficulties when reading and interpreting the labels on drugs, with the consequent risks of incorrect use and worsening health. 5 In the present study, 33.5% of the participants had completed high school. This finding differs from earlier studies, such as a survey in Novo Horizonte (São Paulo), in which 68.6% of the elderly participants had not completed primary school and 22.1% were illiterate. 4 Another study conducted in São Paulo reported that 16.6% of the participants were illiterate, while 64.1% had completed between one and seven years of study and 19.3% had studied for eight or more years. 10 The mean quantity of drugs per prescription in the present study (4) corroborates the results in literature (between two and five drugs per prescription). 1, 10 Concerning the clinical condition of the participants, 23.5% were being treated for SAH and 9.5% had type 2 diabetes mellitus. A study in São Paulo reported that 44.7% of the elderly participants had zero or one chronic diseases, while the remainder (55.3%) had two or more. 10 The prevalence of chronic diseases among the elderly leads to the greater consumption of drugs and the consequent increase in the risk of drug interactions and adverse reactions. 7, 9, 11 Of the 294 NSAIs prescribed, 69 drugs (23.5%) were prescribed under their generic name and 126 (42.9%) were not on the list of standardized drugs. On the drug prescriptions, the use of the generic name varied between 43% and 98.7%, while the prescription of standardized drugs ranged between 68.6% and 99.4%. 1 The World Health Organization (WHO) recommends the adoption of generic names on all prescriptions and a minimum prescription of 70% standardized drugs, considering the individuality of the patient. 22 The fact that the present study was conducted in a private pharmacy does not rule out the impossibility of access to drugs due to cost. Therefore, it is essential to respect the standardization of drugs when making prescriptions. These results suggest that the list of standardized drugs is not being analyzed at the time of prescription. Thus, the patient may not be taking the drug that they need, which represents a medication-related issue. 23 Twenty-five (8.5%) of the NSAIs prescribed were on the list of inappropriate drugs for the elderly, including ketoprofen, piroxicam, meloxicam and naproxen. This result is higher than a study in São Paulo, which reported that 1.5% of the NSAIs prescribed were inappropriate for elderly individuals, including piroxicam, naproxen and cetorolaco. 10 Conversely, other Brazilian studies have found no inappropriate NSAIs on prescriptions for elderly individuals. 3, 11, 24 NSAIs are most commonly used to treat different inflammatory conditions, as well as to pain and fever without inflammation. 25 The frequency of use of NSAIs, including non-selective inhibitors (ketoprofen, diclofenac, ibuprofen, paracetamol, meloxicam, piroxicam, among others) and selective COX-2 inhibitors (celecoxib and etoricoxib) has increased in recent years. 26 The main causes for this increase include the ease of access to drugs, some of which are freely available, and a larger elderly population with concomitant inflammatory diseases. 27 Among the range of NSAIs used, the present study confirmed 38.7% of them on the prescriptions, with a predominance of dipyrone (26.9%), followed by nimesulide (22.8%) and ketoprofen (16.3%). Another Brazilian study also reported that dipyrone was the most commonly prescribed drug of this class among the elderly. 1 Conversely, other national and international studies have cited the following NSAIs as the most common on prescriptions: ibuprofen (58.6% and 19.2%); 21, 25 diclofenac (50%); 28 naproxen (78.3%); 29 and ibuprofen, naproxen, ketoprofen and flurbiprofen (29.7%). 30 NSAIs are responsible for between 20 to 25% of all ARDs. 28 NSAIs that are non-selective for cyclooxygenase inhibit the production of prostaglandins in the gastrointestinal mucosa, which can cause abdominal pain and discomfort, gastric ulcers, or even digestive bleeding. COX-2 selective inhibitors are safer in terms of gastric problems, although the cardiovascular risk is higher, which has led to several of these drugs being removed from the global drug market. This explains the low rate of prescription for these drugs in the present study, in which celecoxib was only found on two prescriptions. 26, 28, 31, 32 Stomach discomfort was the most common undesirable reaction encountered by the participants, with nimesulide and ketoprofen the most common cause. Nimesulide is derived from sulfonanilide and has an analgesic and anti-inflammatory affect. It is used to combat inflammation of the osteoarticular and upper respiratory systems, headaches, myalgia and postsurgical pain. 28 During its use, gastrointestinal disorders such as nausea and vomiting may occur, which seem to be correlated with the dose and the period of use. Traditional NSAIs exhibit lower rates of gastrointestinal injuries, and as such, they are considered a safe and effective therapeutic option, with satisfactory oral absorption, a fast action, a favorable risk-benefit profile and low renal toxicity. 33 Ketoprofen is a derivative of propionic acid, similar to ibuprofen and naproxen, which are non-selective cyclooxygenase inhibitors with similar therapeutic effects (and side-effects) to other NSAIs. 30, 34 In the present study, no statistically significant differences were found between the occurrence of undesirable symptoms and the risk of potential drug interactions.
In general, NSAIs can worsen kidney problems, particularly in elderly individuals who suffer from hypertension and diabetes, while also increasing the risk of drug interactions. 26, 28, 31, 32 In the present study, 23.5% of the patients using NSAIs suffered from SAH, while 9.5% had diabetes. However, no statistically significant differences were found between the occurrence of these illnesses and the risk of drug interactions.
In the present study, a total of 124 potential drug interactions were identified among the 204 NSAIs prescribed. Of these interactions, 24% were classified as high intensity, indicating a greater clinical significance. The use of two drugs involved in an interaction concomitantly is not recommended as the risks generally outweigh the benefits. 30 The following interactions were classified as high intensity in the present study: NSAI + anticoagulant; NSAI + antiplatelet; NSAI + antidepressant selective serotonin reuptake inhibitors (SSRIs), which were associated with a risk of bleeding. In addition, a significant interaction was recorded between NSAIs and antimicrobials, with a risk of convulsions, and between NSAIs and anticonvulsant drugs, leading to a reduction in the anticonvulsant effect. The most common moderate drug interaction was between NSAIs + anti-hypertensives and diuretics, with a risk of reducing the desired effects. No statistically significant associations were found between the number of drugs prescribed and the risk of drug interactions.
A Portuguese study confirmed the occurrence of 123 moderate drug interactions and two minor interactions, of which 12.8% involved an interaction between NSAIs and diuretics, angiotensin receptors, calcium channel blockers or angiotensin converting enzyme inhibitors. 30 A systematic review of hypertensive patients and the use of NSAIs identified 21 types of interactions between NSAIs, antihypertensives and diuretics. 35 However, a Colombian study reported a low proportion of chronic use of NSAIs among patients with a high cardiovascular risk. 29 The drug interactions confirmed were related to NSAIs and continuous use drugs, such as hematological agents, antidepressants, anticonvulsants, antihypertensives and diuretics. The interactions between NSAIs occurred due to drug duplicity on prescriptions, since some drugs were prescribed in association and in isolation. Examples include: the prescription of ketoprofen in isolation and in association with paracetamol; the prescription of ketoprofen in isolation and diclofenac associated with carisoprodol, paracetamol and caffeine. Potential drug interactions should be assessed by the pharmacist at the time of dispensation. This would lead to the risks to patients being communicated to the doctor who provided the prescription, thereby optimizing pharmacotherapy and ensuring the safety of patients.
The present study contains a number of limitations, due to the fact that it is a descriptive transversal study. In other words, this investigation did not confirm the occurrence of possible problems related to the drugs prescribed, such as adverse reactions and drug interactions, through prolonged systematic monitoring. Future studies should involve continuous monitoring of the study group to assess the incidence of clinical occurrences related to pharmacotherapy using continuous pharmaceutical care projects.
ConCLuSIon
The data obtained in the present study enabled us to identify the prescription profile of non-steroidal anti-inflammatories in a sample of elderly individuals who used a private drug distribution service. The importance of monitoring the use of these drugs was confirmed, given the high potential for drug interactions and adverse reactions among elderly individuals who take them. These patients usually have concomitant chronic diseases, such as systemic arterial hypertension and diabetes mellitus, and are polymedicated, which involves consultations with more than one specialist. These factors favor the occurrence of drug interactions and adverse reactions to drugs. It is the responsibility of the pharmacist to identify these problems, as they have contact with the patients during the final cycle of medication (dispensation). The occurrence of these problems could be reduced by identification and preventive measures, thereby ensuring the safer (and more rational) use of these drugs.
